guT^)r5i!^aSrrrBi(£gvr 

&&&> c^6rSlCBLDrT6ij 


^u5lL|l6b 

6T6TU. (5r^rr6TU60T 



1. suits!) rBil3=^^rrrBj<36sif 

<®/_siysyr ^LparrsM LDrbguLb sS]ff]^^)rrLC>rfssi 

LI <5ft) l LJ LI 3>6ffl 6V ^<S niU (Lp LL 6£SOT/p/. ^<S niU LL ST SOT T) 

si//T/T^S3)^<*(g sjrorosurTiru ui—jjrB&j /5L<T^@/m/<*s5)smiy/i), 
(g> UJ S3) SSI U-l Lb , & [5 $ [J <S5) 65T U-l LD G> LD G£l LL U SV G SU (£] 

G&rr<5h&<sir>®fTiLiLb Q&rrsmQshsfr&j sirrsmuuC^iSlro^l. <jy/5<s 
arrsvii) (Lp3,&o rbsSssi sirrsvii si/s ot/t LDtsoflp sw ^.s/TUJtSSOTcS 
urrjjjB&j <jy<5<sw <jyTpsOT<s rj&tB&j suQ^Slprrsir. 

Gl]rTG5T&>&^G0 ^uSl rT<&&6m&&rTQST /5Lc?c5l§)/T/£/<*Syr L//_/T/5^y 
&rr<5muu(i)i§>lrD&tl. ^supi^&o spqjj ff)sv rbi^&^&^fjthj&csn, 
LDrop r5L-&£$5l p nil & <zm sit ® 5 ?l_ i£l <skr i£l Gsf] ya^ds sotsot 
Gurrsv i^sots^<sQ<s/ts3OT(5) rB^GmJBemuu Gurrsv rs&ijrB&j 
spsijQsurTQi) ^fjGLjih LDrrrfil Lbrnfi] eurs^j ^Lp/pUrl (LpGsvpGsmj 
!£)§)]. 

rBLL&gtsl rj tij s, S id < sn Qurrev LSl^rB&j arrsmu u i_rTLD6V 
surrssr^^i&o Qsotsmtsot/d rflro^^lsv ^piru Qu/flgrra QgtsmuQLb 

r§!stiSlj GUL—L <SULf.GU^^GV LD L-® LDGVGV rTLDGV , GUG5YSniT,3)]li>, 

<jySOTfT61/L_L_ GUl^GL ig&GVILb SifTSmU U (J) Lb . ^jjJG^lGV S£0 



3 





6un6mjLff^rrniicS6Tr 


eunTOrbLffg^rrniicSCTr 


^frjhSlsviLb isupQprrQ^ £g) rrstilsb psifip^i 
Q #sirpj uupQpnQTj piti^^tpr#, ^ciiarTsmLDufiGpiLb £g)/5<5 
rjjlsvsij <gfi]qTjfi(#)ii>. 

(^fimtisr # fi §;) rr sm sot Guttgo Gldgpild 5 Qufim 

Q#rTGTT#(§TT)ll) GUTTGST^^GO 2_SU/TSiy®SWff)(oW. ^Gtr)GU#Gtr)GTT /g/T/i) 
Qwfii^filfu^&ST), s3sst<m(3tS,SI[j&st), LurTfiGro(Q#GUGurTm), 

®o ~® iSl L- 1 ft ( (&) Q$ ) ld p pj Lb & rr fi l_ sw ( # sfil ) srsfipj 

^smLpfifilGpmh. ^smsuaiisrijLb ^jpstilGO pLL#^^\prhi#Gtr)Gn 
Gprrfifil# Q#d)SlsZrpGST. 

SlGpfi# QLDrTLfilu5l&Sl(r^[B^i sups, iSlsnrrssiLLsrv (Planets) 
srsisrp eurrfi^es)^ #prfilp6)lfiL5Gb srsirp y ^fippLD Q^mshi^Lb. 
gjG) ssi stifl sn , Q&rrsrT&dr STuQumpp^iLb sunGsrp^iGO 

drprfil# Q&rrsm® prr&TT £g) 0<®@ /i). 

£g)/ 5<5 5 G&rrsrT&dr Gufism^utilGb u&gSIGgo Qouefilfi^sm^ 
Q#rT<fi)fifilsirp (^filiu^iLb, ^jrraSKSeo sperrhsmu Q#rr(fi)fifilsZTp 
&fi&lrr<sv)iiii ^i—rii(#,ifi. Qumppifi 7 Q&rrrsn&sn srsirp y 
/ B ld u u u ® Util p&j . 

[H Lb (Lp ssr i m gu rrstsTstil m go rfil (Gpfi#sh fsfigl (£)${£& 

^pmufifilutilGO it-($\ulL($) ^smstsrp^i G#rTsrr#(GfpLh #Lppfil 
(LpsmputilGO <spG rr urremputisb arprfilfi Q&rnsm® ^(tpfifilsirpstsT 
GTsZrpj asmurfil ppstsTij. apfiiijm surmfilev rusirsrr piLrrfifitpfiGsip 
#prfil LSsm(fi\ifi pu#p^l ppsmp su [Bpsmi—m 27 

/5/TL_<*(sy5<*(g Glugott#, Qs,rr<snS]&snpGST. 

i f p p gs?1 gst £§)/5<5 #Lppfil (Lpsmpsmm ^prrmfifil 
GUGOGOipiT&Grr #GStfilp^] (&)lfil LJ itil L_L_ prTGTTlGO cf/jlgl/JSOT GTpp 
GULLpstilGO ^j(Tpfi(#,lfi GTsZrpj Q^fimLJU(fi)^^lGSTp. 

Lupp GarrsrratGpLb ^p^lpcmssr Guttgo #prfil Guppmsoufi. filso 
Gpprhi#GTTl®) spGp ^lsm#utiGb #pprTLDGO GT^Ipfi^lsmautilGpiLh 


app ^piiutifit^ifi. ^jpp Garrshash ap^lpsmstsT ofili— app i 
(&,£$) psurTssi GsuapfitlGO tbtt&tt aprfil Guppifi. ^ )p p GaashasirflsiT 
QamGOtppGtmpa^Tpifi gu si) go i p iia , guttgo asmsflaa uuui—pj. 

GuaGsrp^lGO ^GUGUuGurrpi GpasirppLh (a*,fim filpasmifi 
Luppjiti ap^lp Slpasmippifi aGsfilaauuiL(fi\(tiTGTTp]. apfi>lp sir 
(a^fim Gpia,(a, (Lpsirrurra suppifiGurra,] ( 3 j film §>lrj&Gm(LpLb, 
r^filmsiniLb. pfiffirrsniLb li ) l£I<&(&) GT&tlfirBfitlsin&utild) GUQ^ihQurr^] 
l^lSIuSIsZt rfilLpev cf/j^/rsw Gldgv GtiQgLbGurr&j 
!£)[j3iGm(Lf)ii) <irjif)u(j)i Hzlro&i]. 3000 6 i/ 0 L/£/<*(snj<*(g (tpswu/TcsGsi/ 
^rrrrmtitil Gusvsvirr, trash til rj&, smrrii 3,65 ) git &G$fi!d,3)]GnGnG5ifi. 

GUrTGST^^lGV GlrBSmufijlLL ^G5IG5ig,3)] (J>&rTGh&(Gfl)Lb &Lprr)til 
(Lp strip util 6V GpQj) <sp(j)iurTGinrButi<5V <3rprfilGi](f7)GU& l i, itipurah) 
^^IsZr ^jmfi^lp Sufism# ptisrprr# G)#msvu(fi)^lsZTpm Grsirpj 
^ifi^^LDrrLb. 

gulp ###,#)]#,(#, Lurrprr# #ifi>UGUifi Gurresr^^lGV pi—rB^rrev 
l^lEIuSIgv Gj^rrsu^i Lurrppifi srj p u (fi) <3 ld n ^gogd^i 
^#L burrstil^Li) pGSU—QurpiQinrr Grsirpj srsmsmsflfi Q^rrshfilp 
pifilti# Stm# g) QSTGtST(Lpl}} 

gu rr gist £ 5)1 sv srfi^ sm stsrG m rr isurpp rfil <* ifi Gij <* sh 

pssu G) u ppj# QsirTsmL^d^fifilsZrpGtsT. ^fi^lpsir, (#*, fimesr 

LoppjLh £§)<s /7 G#rTGh#smGrT Qurrsv ^jGVGvmuGV LUGsfl^fi#GnrTGO 
<smjp&&ijp urrfifi# (Lp up m rr#> Ltilsir^iLh Q u rrq^Gnrr# 
^gvgv#j GcS/tot/t <s piti#^^\prii#Gtr)Gn still _ Qufi^rr# #* .film 
( LpStUSmtiLII—GtST ^jGVGVrTLDGV Q 3,Gfil sSl GO GO TT3, £Lp (fi) U Gsfl S3) m 
Quttgo #rrsmuu<fi)Lh plL#^^IpQld guttgo piti#^^lpLb. 

£§)/5<5 GUTTGO pitiff^^lpLb UI—^^lGO <® mtiupU^ GTTGTTGU TTpj 
UGsflyutii—ifi Quftgo, Loriifilm spstilupi—Gsr #ppj GlsuGfiluLipiti 
tSy&sirp] #rTsmuu(fi)Lb. £g) GUGUsm#mrrstsT piti#^^lp^sm^ 
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6iirT6mjLff^rjmi«6Tr 

®( 3 / 7 <s<* [ 3 rr L- LS/-QST ij “^swL/j « rTLD l_ sro” (Aster kometes) 
OTSOT/ry ^i<s^>LpLJUjj. $l<zv>£b gmsir grub) GurTGOgL^^^rtih 
GLGsrgp <s4GT>Lp&§>lGprTLb. 

GUrTGOgbL^^rj^^lGil LD{5&>hU U <SU Sy>U3(L/<®<®0 GT&LTgU 
Q&nGOGOuu($\&)GSTp LElsms^iLb pbL^^irrih sirTGmuu(g)Lb. 
(ssnDUJ&aiQjjGSlGinGsi Sr/priSlsviLb urjsuGomsisT Gmail Gurrsirgu 
apgu mrra Guitgo arTGmuu<g)Lb. <sy&>l 6 V Gmsv 

U(&)&>hi5l6v Q£b<siru(j)iLb miiiaGorresr lkq&A surrsv GTsirgu 
^1/ S3) Lp <*<* U U (g) LD . 

£g)/5<5 tSyfiliu <su 63 ) <® surrsv pila^^um GLuQurKgga,] 
G^rrGSTgpm, <oT fjj&> urrnmgifilsv Guq^m, GruQumgp&j mGSipiLfm, 
GTiLGa Q^siru<g)Lb Greirgu surr&sfhusvrrsfTijsidT as istflaa 
(LpL^ujsSlGOGisvso. tSysmosTggi Garrshaerflsir ^luaa^smg uprfl 
^rjmuaial Qaiugi <oTLiG)urT(Lg&j §>1 pa sm abash G^rfsbipim 

srshgu asmj]a,a, ^pmuahl 
uj n (nr pa (sy 7 j <® (g surr&o 
pma^^lp^^lsir 
QaujGVurr(g)ash mpgpm 

£g) UJ <* <S <5 S3) <5 U p $ 

LirfliurT £5 ip &>l p rraGsu 
s-sksnap. 

a rr m LL srv sr sh gp 
QarTGVGOLJU<g)Slsirp 
surrsv pila^^l piiiash 
<oTuQurT(Lp^rT<su^i 
surrosT^^sv G^rrshgu m 
Gurr&j maash asoda 

Uj<o 5 )i dlprrpash. g^sbsusina 

gbLa^^lprijash sumssflsv 


6iirT6brcjLff^rrniie>6Tr 

sshsir Garrshasmsfr ampap l^lSIgimu Gprrddl su (pilGurr^i, 
l^lEIuSJgo p gd go su pa sfflsir mpsssrLb, Glarrshsmsfr, Gpmuash 
Gurrshp ^amurrsfila, amusutiiash pGnmQupGomb srsirgp 
pLDLlULjQl&lp&tl. 

supso irpsinp §)l (g) Lb iSl urrpd(a,m Gurrap, surrsv 
pilap^pm GruQurrtggQpGOGorrm Gprr&rrrfil ^(pdldlpGprr, 
^gy u Q u rr(Lg Q psv so mb G u p l^I siy a syr psu mQ u pgp 
^(padlshposT. maash mpSbudJsb surrsv p map S>lp abash 
Guprrupsup ^i^sSld(a,m srdarflaGrtaujrTa ^(padlssrpsisr. 

mprrpsmmrra S).(Lp. 44 -go surrGopmapdbpm surrssflsv 
GprresrifilssT GTGsrpj su psurrgp Qarrsvdlppi. <jy G p suqjjmm Gprrm 
Guppap ®o^g)@Shu6rv dap u(p)QarrGuso QaubujuuLLmrrp. 

<31 Gp Gurrso 1066 -go surrsv pmapd^pm Gprrssrrfilujpi. 
$jGp suqpmm ^jrbdlsorrppi prrpmsinguSlsir sfilsv&Slujm 

GT GST U GU IJ n GO 65) <* LJ U p p LJ U Lb l—g] . [5 &, f§! 3i lg> Glj 

£g) r£i§>lGorTr5& t ]<&(&) Guijau^^rrai (S)i'grhg,rr6vnb <s^lGV&ShuLb 

GLGSTUGU 0<*O &rT3>3,LC>r[3> 


Halley’s comet of 1066 AD as illustrated on the Bayeaux Tapestry 
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6Un6OTjLff^rjTlilcS6Tr 


eunTOrbLffg^rrniicSOTr 


£g) 0 / Gurreirp 6U rjGvrrpp] ffLbusurhJsns^i&fr urrif&(&)LL 
Gurr&j su/Tsu/SLcf^^/T^ss)^ upffluj uiu(LpLb, &<sv&&(LpLb 
LD&&dr ld&>§)1u51 6V rflsvsi^Slp^i. Gldsvi ll sufrsvpL-^^lrrLL 
(J>urmu{5<5m{5 Q&rrsm® si/ 0 /i) g)(L/^@/T/_D/T<ssiy/i), a_s v&gSslsiT 
(LpL^&nsu ssmiftB&iiLb ^ ft (grfl iu rraGij ll <oTsmsmuu(^)Slp^i. 

&ITLLL-6YV GTGSip} ^6S)Lf)3iS,UU(^\S]65ip SUrTSV /£ LcfcS l§) IJLL , 
surresflsv £g) (rj)&(&)LL LLpp G&rrsh&sinsrT Gurrsv^frsir. 
^GLSU&Sn <oTp3) ^U^GL^IL/LL Gjpu(^\^^]6U^)G06S)6L. 

^gsthso ld<*<®(S)5<*0 <* /t/_dl_<syu upifilm (Lp(Lg S-GmssnL 
Q&,$)ujrT&, sugluuSIgv uiupgiai Qsirrsmt^) gmsir ^jQ^uurTjjsish. 
g)(5WS3)/D(L/ /gSlSW &rTGv£&>l6V UL^^GUljsiGrflisiT GT6m6$rf]&G5)3i 
(oTtslafflg&ti suQ^su^rrd), surrebpL^^^lu^ss)^ uprfliu uujll 
&rb pi (^GtLpp^lGnGfTGST. 


2. Sla&rTS»fl»ai LDjn iji ii) aulLuuTa^ajgh 

2000 si/0/_/i/<*(S)5c®0 (tpswL/ surrippd, £)Grj&a ^<50/<si/(0/rasf? 

^//^SWL^Lii^si; <oT6OTZ_/61//7 <5/7657 Qpd,GST(Lf)d,GO <5657 (//)(/£ 

^)/5<Kr>^(iy/_(5W sun go pL_&3,S5\!ji£]&,G5)6n ^rjruurB^rrjj. */_d/t/t 
&).(Lp. 350 -go sunssflsv ashsn ^smssra, gj G&nsh&sh LLppjLL 
a^s/nsm (3<s nsh&sh suipaaLLnssr unso^uSlsv *tp657/7y sup^ssr. 
^ssmso sunsv pL-ap&tlijrhJ&sh, <5/i/<s(6]7j65>z_iL/ ^(Lgdiapp 
ps5rss)Lnunso sunsvflsv r§)ss)SOUjnssi G&nsnna, suqr,su^>&oss)so 
GTGsrpi ^rjIsivi—mLiq-GO r§)GS)Gsrppnrr. sunsv piLap^rniiash 

STfllL/LL @L_(5)<SOT/T<S 2_ STTSngl 67657/7J/ 2_ 6557/70 <5/7/7. £f)(SU 

@L_(5)d5OT QiL^jsuna <s/77 r>p] suL^huna rB&jjpaj ^jpj^uSJsv 
ST[f) pgl 6)5) ® LL £g)/j<5 f§) <95 7f) 61/ /£ S3) L_ (o) U pj LL Gun^] 

<9> ITLL L— GTGSTpj Q & LT GO 6V U U (J) ® 657 ff) 6U IT6V p LLap^) J LL 
LL6inpr5&J6fil(j)lLL. 
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6Un6OTjLff^rjTlilcS6Tr 


eunTOrbLffg^rrniicSOTr 


<jy/$6yb/_/7/_lL06O LElauQufiuj SppGsraGua^l GTGirp] <s> jpp 

aaGOaLLup^lGO &qjj3,LJUL_($\ ^GUQJjGSU—UJ J*)0063)657<*6y7 
LoppjLb GuajjpmpaGh a(Lppaujp^lGV (LpaSurLoampaa 
<*00 UUUUaj. 

1800-Lb Guqiji—i}) gu mssfl ujGorrGnrraGn ^rjlGrourTULpGO 
QarrGGiGsi aqp^Ginp <cpppjaQaaGm(p) GurTGopbLa^^prijaGh 
GurTGGrQarTGnaGioGn arrjjppaj ^gogo GTGirpjLb <s4Gir>GuaGh 

(oTrjllLILb S>lLb(i)iaGfTrT& ^jQpaSGGTpGSI 67657/7J / pihuLJUUU^]. 
^rjlhu a FT GO a L— l 0 <9>) 60 GU IT 60 0 L_ <* 0 6j) 0 fhJ <* GYT 

uprfluj (LpsmipujrTGSi uuppiih Q^GiffteuirGST GfilGnaas-Gmrr 
QaatjjiaauuurTpprrd) GuaGopbiap^lprijaGn uuj(Lpp]pajLb 
QuaqpGnrra QarTGnrra LoaaGrflGiouGuj ^jQppajGup^a,]. 
1473- ld ^Gmfp) QrjeSlGiurr LD/7657/_65)06rb 6765765)//i) ©g)0/_D637 
GurTGsfhuGvrTGnir GuaGopua^^lpiijaGn uprfiuj ^rrmualalGinuj 
Qa, rri— fhjS)Gsmrr. 

1532-go Guadipuap^lpLb GurrGsflGO (30/7657/7$ /l/ Qumpg^j 
^pprr&Sl pauGioua Qarrpa, SQrrrTGOLDrr i3parTGLoQprr 
Loppibb ^ srb ji) (3 rj&Sl iu rr p rruGio /_<* Qarrpa, iJuu/j 
^LShusir GTGGTUGurraGn GuadipLLap^lprijaGirflGm gu rrsv u (&)&>! 
(3^/$fL/63)657 G^Hu® ap pj oSI 60 S (3 UJ £g) 0<*® 6570)657 67657/7)/ 
aGmtJjIlSlLppgGlSTlj. 

GurTGopiLa^^prijaGn (d^rjIujGinGST 6^0 uaap&tlGSlirppaj 
uupQpnQp uaaa>$£\p(a, aua^ih GurT&j <3ipGisr guitgo 
u(&)&>hi5lGiT lj§)6S)<* LoapjGu^i <31 i^gS1ujgo aGm&LSlLguibilGO 
(LpaSuTLorra <*00/j/_/Ll/_0/. 676060/7 GuaGvpLLap^lprEjai^fpLb 

(a, ffi iu S3) gist a /_<* 0 ll (3 u rr 0/ <jy 63) gu a (svj 63) /_ uj 

GurrGbu(&)S>laGifrl£w Sterna umpjGuaj aGm<p)LSlLpaauuLbu^i. 
£g)< 5 <sw QpGVLb t^iflujG$)ia(&)Lb 6i//76O0L_<*0@0/^<*(^<*0/_b 
© 0 / 7 / rfLj ^(tyaasvrTLb GTGiapj asssblaaih UL—i 0 /. 


(3 LDG^iLb 1577-go <31 $ gSI uj go s^goSgv ^ aafluTLorrosT 

aG55T(j)) iSl LC/-LJ LI iffaifipp^l . Gl—GsflGy, GUITGtifluJGOITGYTlj GSU—QarT 
iSlrjrra (Tycho Brahe) gt mu glut Gurresfleb gu ftgo p u_aa, SbujihjastTlm 

0 65763) LD 63) (L/ LDppjlb) ^0/7/L/ /7LD 60 <3jpGisT ©0/763)6065)61/ U^LD 
^rjrruj (Lpujp&l QuTpQarTGmunrr. 

£g) / LD IT if) p lb) GT 657 p GafTUU 77® (L/3 60 LD 61//765f?60 

2_ 6776)765) 61/<* 6$ 657 ©0/763)6063)61/ <*6337<*S(5) QaiU UJ (Lp Uj.U^ LO . 

g)63>^ QaujGua,p(a, ^ )rjGm ( /$ QguguQgupj ^jurhjaGrfl&Sl(pp^i 
urrrja(a,ih (3 L//70/ guttg^go a_ 67767763) GuaGh ^JI—Ll LDrrrfil 
^jQ^uua,] Gurrmpi G^rrmpiih. 

^jrsp GarrL— u it L— 65) i rfl^LSlaa g^qT) g/d a u5\ gst rr go 

<*633763)6337 LD63)/D^0y 61/600/ <*63376337/760 /_//7/J<*0/i) 

(3l//70/ QunQ^GfT 6^0 (ajlfilUlSlUL- Q^ttgidgogSIgo ^jQ^LJUa,] 

G^rrmpilh. Gur^lLb GUG03)] <*633763)6337 LD65)/7)00/ 6) 5?L_@ 

g)L_0/ <*6OT76337/760 /_//7/J<*0LD (3/_//70/ ^1/0657 ^63)60 ^jl—LO 
Limrfil <g£iQ]jLJU3)i Quitgo G^rrmpiih. ^pa, £g) ULorrppih 
gS! rTGoatib LoppjLb aGm ^mGuaicrfpalalGinuGuj a-<snGn 
(o)0/763)6O6iy 0 77 657 <* 77/7 6337 LD /7<* 0 <* <* (Lp Lf (iy LD . £g)/50 

^jULoappj GarruunuGiDU uujmu(p)^^l QguguGgupj 
^up&>lGSl(rpr 5 aj urrfrpaja aihffijGpimuuj Qprr 63)6065)61/ 
<*6337<*S(5) QaUJUJGOmi). 

£|)/50 ^ rjnuja!a) Si. (ip. 130 -go Ginfil lj u rnraGro Gimp SGrjaa 
GurTGsflujGorTGfTrr ap^irrm ^lSIuSIgSIqpp^i 386,000 SQGorrLBiLurr 
Q^itgidgogSIgo ^jqpaSp^i Gimpi aGmaSuuajj. 

£g) (3 0 (3 u rr go 1577-go &$ lj u a rr a gtv a p £§) 0 esf? 637 

(o)0/763)6O65)61/ <*6337<*® L_L_0/ QufTGO, QuihjQaa 67637L/61//J 
61/ /76O0L_<*0@ 00^637 g) /_ LD /70> pj ©0 /763) 60 63) 61/ GUfTGsflGO 
aGmaSu (LpujpS^^i, GuaGopua^^lpiijaGh amppium 
<*n.L0(L/0/7<* g)000/76O <*0^063)657 6l5?/ <31 TpSlGOI LL QuiflUJ 
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6iirT6mjLff^rrniia>6Tr 


eunTOrbLffg^rrniicSOTr 



^uwnppa&iuepiLb ginemuu(^)Lb ereinpj erememsflennjj. 
£g)<o5)c5 3_p]&>l Q&IUUJ Q^rtlDGsf] LD ppj LS Q U FT&\ l£I lU FT , 

Quenmn^gi Gunenp pn^gierrl&Slq^FB^iLb enn&sfhusvnenijgierT 

2 —&>G)Sl iLji sin ennevpLbg : ^^lFjFijgierrlein Q^nemevemen epGp 

Gprj^^lev gi<smgi&)iLunij. £g)/5<5 ^rjniu&lnhfilsv £g)z_ Lonp pj 
Q3,FTGIS)60<S5)GU &FT(mi ll)Gu FT&,! &[5 §$ /TS3) (SOT q5)l_ §) $ Ujg,ngi 
«/T«UL/LL^/. ^FTrULJ^^IuSlsV GlJFT^pi^&^&^lJfhl&FSn 

&F5§d rremsm si 5 ?z 4 ldufeji^ .sygnGijgj 1.5 l£ 1 ev &S 1 uj sin 

^GevniBiLurr Q&, nem evgu Fjn, £5) si s^ehen^] sreinrpj Ql^Ssit 

giemui^p^nrr. 

Gl FRlGg>nS)51 sin ^ FJFTluS : £F) (LpU^sSl&V SU n<SV [5 lL&3,$£\ FJFhJ&dr 

< 5 T ft hi Lb SdL-tjjiash ^evev ereinpiib) ^jemengi^Lb Lopp 
G&nshgismsn Gun ev en neinsS! lu&Slev s^ehen Gginennsi 
gi Qjj g, u u ($\ &) p . Q l_ thj G c* n aS) sin £5 U us n est la 

ffl srv i— n l_ 14. eSI sin Ggi n LL u n® <* eh ^enpj ereinpj 
asTSsflaauuLLugi]. 


G u f£j G gi n sbil sin ^jrs^ <* em (7J) lSI 14 . u /_/ ^gy $ ®SI uj ev 
gism®LSli^uLjgi(<n£gi(g) waffiiiSleviLb snn&sfhuevnsnjjgi(^gi(^ 
Logj^uSlsviLL spqjj Ggishefilsmuj ennpuiSluj^j. eimevpLLg : ^^l[jFhjgisrT 
Lopp Gginehgiemen Gun ev ^(/^d^isnennev <s> ]J£sin 
Gg : iuevun(^)gnef^Lb enn].eiJ(LpLb spein Lopp Gginsh&smsn Gunev 
^jevevnLoev cf/Dgy Gsnpju(^)Slp^i? ereinp G&shsfilesuu 
STQguiShugtf. 

£g) s> esr n ev 

sunevfliuevnsnijgish 
lS em (J) Lb 
enneiniDemusmi) uprfihu 
< 5 Fiijgish ^Fjnujn^lemiu 
Qg,nuFhj&)<mrr. 

Q en eii G en pj 
Gginshgisrr L^LSlsmiu 
euLbuuunem^uSlev 
gr p $ en 0 £5) sin p em 
STeinpj en nesfhusvnenjjgieh <* 0 £§) en rr . ^ enneb 1543 -ev 
Fjjl&Ggineverv g>nu ijFSlg>3,erv erenepi ll snnesfhuevnsnjj g : F5§Ll[jsin 
LDL—(j)\ii) pnein l^lSIsimu siJLLuuunsm^uSlev gippj§>l sin pern 
STenpjLb, l^lEI LoppjLb Lopp Gginshgish ^smsng ,^] la 
( g^filiuemen suLLubjunsm^uSlev grLpeinpj snq^Slsinpsn ereinpj 
sr($\F£g)]smFjg,g,nij. £g)<SOT<5 snrove^jFBijg, (oj LL sn nmfl iu ev nenijg, len, ii> 
Qpgj&Qginsmund) Gginehgierrlein ^uj&giFBemFB srerrl&ilsv 
3,<smgi&>($\ Qg : iu^]sSlusonu). 6^(75 LDemusv^^ein unem fb 
L bpQpn(i]) LDsmuevgsmg gsp^enQ^eiJ^i gnsin ^ijiSIlL <oTeinpj 
<S4smLpaaLJU®!$lp enuuuunem^ ^(^ld. 

(^fluj^iLb LDppjLb sunsinLDsmuev Gginengn^ii) grLpeinpj 

sursgj (g^filuj LDsmuevgsmg S-Q^enngiSlppj. 
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6un6mjLff^>rrmj«6Tr 


6iirT6brcjLff^rrniie>6Tr 


Qi—fhjQ&rrsSldT s-^sjliurrsnQ^Lb Q j ld sir 
surTGrfhuGorTsrr(r^LDrTGST G^rrGsrrrsro QauGoj, &rTuujrfl&&srv 
sreirusuifleiT Gc*/tl!_/_//tl!_s3)/_ s^^^jQ^rrsnsns^GOGOGO. jssSlij 
^,/T rr iu &!&)&(&) i3p(&, 1609 -go su rrsirLDGSSTt_GU G&rrsrr&sh 
(^jhuGOGsr suL-i—UurrGoguSlGyLb, spsuQsunqjj G&rT(Sf$Lb 
( rfl lust ) gist j shsu lL /_65 5>l si) srppiStGnpGsr sresrp y Q&nsZTGsrrrj. 
/fsrrsi/L_/_/i) cf/Dgy 3,L-GSU— lurrGsr suL-isuiqsS}GO 

&rT6muu(j)iLb arppjuurrGO^. 

(tfyrfhuesxssr Srpifisuqjjij y/-flu5)sw arppjuurrGO^ &ppi 

{F>L—GSU ILUTJE &rT6mLJU(j)lLb. L^lEIgDUJ 3rprjlsU(r^LD &r5§d[JG5fl<3isT 

suL— i LJ u n<s&)&> &pGp 3,LS5U—Ujrrg, ashsn&j. (^jhuGOGrr 

8t(T) njl hi srrsrr Q ld j (&j j! u5l sir su l_ l_ u u rr gd <5 lEI^si^ld 
<5 l_ 65) /_ u_/ / t<s si/ /i> , Q ld j (&) jl u5l sir suL-i—Uurrsms, ld p p 
stgogott GarTsrr&GosnsEl i_ lEI^si^ld ^l_s3)/_(l//tsw suupsEld) 
3rp njl su 0 Si skip ssr. 


3. 3>(ir>i’i)rfl sujb® aiiT^L^^rrib 

QauGojlsir $srTSUL-i_uurTsir>£ G&mLurTQj LDpp STdrsorr 

( 3 <®/Tsyr<®(S) 5<®(0 ^rr^siLDm s ^gold^s,^. ^ssrrrsb rjjsmpiu 
^pG^a G&shsEl&sh GT(Lguu3ssT. gjgst G&rrsrr&sh (^jlujGOGsr 
su L- 1— lj u rrGopuSld) <3r p p ttldgo $ sh su LE i_uurT go puSld) 
arppjSsirpGST. Gldgoild G&rrsh&sh sjsir r^jhuspijc^ 
su (pLbGurrgi (J>su&LDrr& arppjSsirpGST. GT(LpLbuuuL-L- 
su rr Gsfl iu go rr srr j & srrl sir G & sh aSI <* <* (g si5? ( 6 j (0 rr ssfl 

®g&& rflu^L-isir QpGOLDrrs, 1687-go QsusrfluSli—UUL-i— 
rrjuLisElGO&uSlsir G&rTL-urTtjjash srsirp L/pp^p^lsb u^I so 
SlGsu_ppgj. 

s^suG)surr(p G&rT(GtyLb LDpQprrqjj G&rTGOsn rrj&SsirpGST. 
spsuQsurTQrj G&rriGpLD ir-jj&,uu(jjSGSTp Gurr^j <jy<5<sw 
rjjl go p gt> iu Q u rrqppGp ^igdldS p§] . rr-juLisSlGo^uSlGst 
sugEgdld 3,GS$f\g, &ld sir u rr LL up sir (H-p go ld asmaS® 

Q&UJlUUUl—GOrTLb. 
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6 un6mjLff^>rjmj«6Tr 


sunTOrbLffg^rrniicSCTr 


Sl5? (SglS^nSufl rflu^lbtsir gSSTg] L/gg&g&iUsb ffU)637L//TL_65)l_ 
uiu<siru( p)g^l <oT u u LSf. LpiBssnu Sripi^iL/snsn ^p^pssflsirr 

SUL— l L] UnSiOgSiOUJ IL/lb LBppjLL (g, fllUSnSlST <3 t(T)i/)] IL/ sksn LDpp 

G&nsh&srrlsiT su ibuuunsingsinujiL/ib &>s m&§>(g) Q&iuiusonib. 

susnpujpjbsujuibi— ^LBssiunibsini— Q&nsmfg) s^suQsunqp 
G&ni&pib spGrj Gppg^lsb Gsu&Lon&si/ib, Q Log] su nasi/ ib, 
s ^0 ialso Ganshash Lapp Gansnasnsn si5 ) l _ Gsuamna 
ap/fl sugSlsirpsing ^infiiu (LpLf.iL/Lb. rfl u^L-istfl sir l/s rogaib 
GanshasrflsiT ^jiuaag^Usb sjpu($\ib !&lp] LDnpprijasinsmLiib, 
LpibhiSlsir /_&£/ s ^/smsoash Loppjib ^jgp sSlsupiiiassisn 
rffg^ibusuflsirr l /ggaib ^/srflaSlpg], 

^pssin&o sunsopibag^piiiasn sunsin Losmusog^Usb sshsn 
Ganshasnsn Gunso ^jrgpgneoub. ^jgsir Q&iueountjjiash 
l / filiung /_/£§) pnaG su ^jgaSlpgf. sun&opibag^pihiasrr 
aniusuibuibunsinguSUsb u iu soft gg nso ^/g] rffopibussflsir 
Gambun(p)a(^pag spggjGunUblpgj. 

rgifliusniacg ^/qpS)so sshsn suibuibunssigublso pibwnso 
sun so pibag^pgsng ansmtnpLpiL/ib. fishsu ibuu u nsmg 
rfySfTLDnm ^/qppgnso suibuuunsngublsisr suispsuib gpjQiugna 

(g a (g ib . ^ ssrnsb fishsu ibuu u nsmg u51 sir su up su ib 
appj ^/ a sown iL/ib fisnwnasi/ib ^jgpgnsb fisnsuibuib 
^Lpuuuunweb aniusuibuuunsing Gunsirp su upsu ggiusin 
@/(pagib. 

rflu^L-istflsiT GanibunQashlsisT uup suibuuunsinguSlsh 
su up su ib wnpju(p)susing p ib w n so u n p <* <* 
( LpupiL/ib . wppjib rf) gp Lb I— sin ansog^Usb sunippg 
sunshhusonsnijash sunsopibag^pg^isin unsng suLgsuib 
^snsuibuibunssigiunasi/ib ^/sosog] aniusuibuwnasi/ib 
^jgaasonib. 



su nso pibag^l pg^sin unsing & n ill su ib u su ig. sSl so 
^/gagwnssinso, gifliuwsmusogsing s^g (Lpsmp ap^lggf 
wsnpgg]sSl(^\ib Gg Gppib sunsopib&g&Apg^isin unsng 
Qufiliu $shsuibuwna ^/gpgnso gfliu wsmusogsng 
<jyuj_<s<s up ap^lggj LSsm(g)ib LSsm(p)ib Zslgibu suqjjib. 


sunshhusonsnpash su nso gib# g £5) pg&>l sin unsnguSlsin 
fisngsng gieb&Shuwna asmaSli— o^Qwnssrnso, sunso 
p ib & g £5) p ib su n ssfl so stlj G) u mnpgj suqpib srsinpj 
sS IgpSlaatnp lj.il/ ib - asnsflaatnpig-iL/ib. ^/ljul/. asnsflggnsb 
^i/glgnsh rflgpibussflsin LEl&uQurfhu Qsupifi]. r^^pibussflssr 
psmurmsisT sribLnsmib Gsld&SI srshrusurr su nsv p ibng S^ijgsng 
uprfihu ^ppniub^luSlsv LSUgpg ^ppsuib Qmnsmusup. $)surf 
1682-sv sunssf]&o Ggnsiirfluj sunsopib&g&^ijgsiog ^ppnujpgi 
unpggnij. ^pssrnso ^jsupneb sunsopib&g&^rjib &>l(gibu 
suQgLDn, surjngn srsisrpj §)ij lb n shtlo n n> Qnnso soiLpigiusbiSosnso. 
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6un6brBLff^>rrniicS6Tr 


eunTOrbLffg^rrniicSCTr 


Lusupp^ su rrsv p L_<f^ rj Lb LBsmQjiLb surrssflsv 
Ga, rrsisTrry ld rrmrrsb sjpamGsu Ga,rrsbTiphu surrsvpiLa^^lTjfhjasn 
srsisrsw sui^sShso suassflsv G^rrsTsTi^ssiGsurr ^Qd, suufsLilsv 
G^asirpjLb srsirpjLb srsssTss^ssmrr. ^smauurrsc 1682-au^ 
(LptfSTGsrrTGO G ££ a sir rfi iu ^sstsst^^j suashpiGa^^lrr^^lsir 
su uj.su gang U-i Lb Gaasm^su^iq Lb Gaaflaa Q&iu3,mj. 
1705-Lb ^sm® <jy si / 0 <sr> /_ il/ Ga&rfl u /_/ Q su p $ ssr iu 
grBgg]. ^ygrrsuaj £g)t rsm (J) /_®osw suasvpLbagSLlrrfiu&G/rlsiT 
Gairrsmgsng <sm<su£&j 1682-Lb <jysi //7 <sswr/_ 

sums vpiGa^^lfr^^lsir G&rrsmg&ng spuiShG® urrfraugLb 
Gurr&t 1, 1607, 1532, 1456-Lb ^sm^iasrflsv (3^/tsw/j5 ? iu 
suasvpLLa^^lrjrijash s ^0 su u^suaai i—&s)i Lb Gaasma,a,ii—ss)iii) 
surrstflsv Ga,rrsisT(L)] Lusmppatfshsnssr srsirpj as wr/_fl 5 ?/ 5 ^/T/r. 
^1 su su ssr a uj rr ssr si / ruse p iGaa>§Li pihiash 75 (Lpgsv 76 
^sm^a^ara, <spQi) (Lpstup G^aaapjsu^asv ^^pra, <s/r su 
su rrsv piGa^^l tub srsirpj ^suipaaLjui^svaLb. ^gsir 
tSyuj-Ljusni—uSlsv Gsud&SI 75-^ } sm(^\ai^a(a ) spqjj (Lpsmp 
G^asirpjSlp sumsvpiGa^^tja,^^ su lLi_u u rrsmpsmu 
^rjaiurs^ajj. GsmsShiSls^isui^uj ^rrmuaia) ^aaflujuu^Lb 
sSl^Luaa ^QTfLBgaj. 

(a^rfliusQiaig) &p(pi Q^assrsvsSl&v aprflsuQ^Lb arri—irsb 
(Saturn) srsisrp Garrsh (a,fUus5fh—LS](r^rB^l 1,500,000,000 
®(3su/t/jS’l!_/_/t Q^assrsvsSlsv s^snsn^j. ^ssirrsc 1682-sv 
Ga, am pirn su a&vpiLa^^rnh (a,fliussfh—LS](r^r 5 ^i 5,150,000,000 
®( 3 su/t/jS’l _/_{7 Qa,nsmsvsSl@v Ga,nm(/)] (a,fliumm GpaaSl 
fishsuL-i—LjurrsnguSlsv pajp^m. aai_ijm srmp Gaash 

parrppmp si5?z ^Lpmpj /_D/_/i /0 Qpnsmsvsfilsv ^(ppaj 

parj Qpai—iutaliuaj. 

Gsud&SI a sm i_ rfil p p suasvpiGap^pp^im uamp 
l/(S) 5 l!_( 3 /_/t, QpuLp^m, iL/Gpmsrv LvppjLb gu^lSIi—P 


Guamp Gaasrrash u ampuSlsv pappa^i ra s rrlujss)i aca^ 
<jy 0 ®su 87,000,000 SlGsvrTLSLbi^jj Qpasmsvsfilsv suppa^. 
$jmp asmalal (p) ld Guaaj (apfiliussfli—LSloppaj l^lSJuSJsv 
Q pasmsvsShsv uaff>l srsirpj QsusrfluuLbL-pj. 

GsuosShiSlsir ^rjmuatf) (LpipsShsv 1682-sv GpasirrLjhu 
su asv p L—aa>&>\ ijib LSsm(p)Lb 1758-sv ^jGp suLbi—UuampuSJsv 
^jGp Gaasmaai i—mi ll su up suaai i—miLt GpamipjLL srmpj 
^jiflsSlpparr. Gsud&SI pssr^j 86-supj suuj^sv <jy pasuaj 1742- 
su a>rrslsT suasvrBLba^^lu^ss)^ urrrfaarrLuGsvGuj 

^jprB^l Gunssmif. 

GsuosSluSlsir LusiupsS]ir)(a ) i3p(^ iSlQrj^dr suassfliusvasnij 
tSyQsvailalsrv Slsnauf. SlsusrTjjasv(^) srsirusuij 
LDppjLb aai—jjsb (Saturn) Gurrmip Qufiliu Gaashasrflsir 
FfjjuLi sSlsmaa,rTsisi surrsvpLLa^^rta,^^ suqjjsina,s5uu 
^/T/_D@<*®SWff)SW OTSOT/ry 2_S OT/T/5^/T/T. 1759 -SUSUIJ ST pa) 
suasvr5Lba£6Llrj(LpLb (a^filtusnsisT au—aaisLilsvsnsv. 



18 


19 



6un6mjLff^rrniicS6Tr 


eunTOrbLffg^rrniicSCTr 


Gsvd&SI Q3rrssrssr^] Gurrsv su rrssf]ujsvrrsnrr8sn 1758- 
sb surrsvrF,LL88,^>rrih G^rrsirgu Lb srsirgu sr^\rrurrrr^^]8, 
Q 8 rr sm uj. (5 /j <5 ssr rr . ssr l_ G 8 rr ssr su Gurrsv 3,f£i&<sn 
8sssT8ss)snGujrr Glds^ild 8smu(filtr,3, surrssflujsvrrsn^ssrsnGujrr 
rBLDurrmeb Q^rrss)sv rysmGsmrr8§>l srsirp 8 qf,sS 1 sid)Uj 1609-Lb 
^smQ) 3,smQ)L9iL^3)3)Srnr; 

su nssfl uj sv rrsrr rj8 sh sr^l rru rr/j^^u uy_ 1758-ld ^,«w® 
L^.8ii>urr ld n&> Lb 25-Lb G^^l ^8,rrsu8,i S $ srv &,] ld srv 
Sbim3)3)&iTnjj QgorrLDm 8,rruss)u G&jjrBg Q^rr8ssr ®o/777®g 
urrsSlu«£> srsisrusuir 1682 -sv G^rrssri^uj sums brBU3^^1ijLb 
LSsmf&Lb QrBrrsisTifilujsins, urTjj^^rrjj. Gsvd&SI &<5m&@>($) 
Q&ujgg] Gurrsv 1758-sv G^rrssr^uj surrsbr5U3g$5lrj(LpLb 
^Gg fisksU UULJUrTSr>£Bu5lsb 8p^l (8,flUJ^I8(^ ^(rjjS&V 
si irsgi Qcfsw/o^y. Gsvd&SI uSlsir surrrr^ssr^uSlssrui^. 1759-sv 
G^rrsiriifluj su3svrBU33)^irj3)^iir)(8 ) “ GsmsSlsrv 83 ldlL" srsirru 
Q U UJ rfl UU U L-I—§)1 . 

^jGg Gurrsv surrsvmrxfil&v usv (Lp&Sliu 3ihusuthi8srr 
sunsvrF,iL83,&!\rrur Gpmsirrfluj rF,rrsnssr^] rBssruQuirj^isrrsrrssr. 
1066-sv rF,rrrrLDSssri^.uSlssr s^Isvsvujld srssrusurr ^rhjSlGvrrrB&j 
G3,33 ,sid) 3, ssr8uuir)i^ssTrrrr. ^jGg Gurrsv ®.(tp. 11- sv ®/$srbgy 
LSlropp rBrrsrrsirgyLb su3sbrBLL8^^1[jLb G^rrssn^ssr. ^supsuro 
Q u3,3,Gsv83,&!\sisT rBU3^^1rjLb srssrpi ^sr)Lp88uuuusrr. 

urrsSlu^ u nijg,3,&l eSI 0 [ 53 J G sw sSl uSl sir <s/t/_dl_ 
( su rrsv it, U38, £5) rrur ) £g) jsmrCr,) (Lpssrp G^rrmiiSlujs^ . i£<sm($\ih 
1835-sv G^rrssri^ surrssflsv LBlssrssf] ujffj . <jy rs^ suq^uld LD3cr8 
ussrsussr srsrsrp L/<*Lp(o)/_//D/D ST(Lg8>3,rTStTr[ iSl prs^^jj. LSsml&Lb 
1910- sv G^rrssr^lujGurr^] LD3IJ8 ussrsussr ^jpp^rrrr. 
su rr&rfi uj sv rr surra, srr 8sstsfluLSlsiruL^. 1986 -sb G^rrmiryLb srssrp] 
rF,ihi3ssrrr. <sy§?ltjsipusu3LDrT8 Gsmn&SluSlsir surrsvrF,u8^^>rrur 


75 &(&$<&(&) (^pjSuj 8rrsv8uu3,&!\&v G^rrssri^ssr. 

L 5 lro(&) ^8)1 Gurrsirro rF,iL 8 ^^)r[fhJ 8 sn G^rT<ssTgu<su^rr)(^ usv 
^smS&sn, usv ^ uSlijLb ^smQji&sh ld st swgy 
8Smfl88LJUUU^J. 

Slsv surrsbr5iL83)^lijrij8di 1800, 1812, 1861 LDibgyuj 1882-sb 

l£) ( djnjjf) QsusiTI 888,81 1 ss)i ll Q u fit ^/Tdssiy Lb GjBrTsirrfilsw. 

c® £5) l Si UJ n 8 G&> /TS37 fj$l ILI SU rTSV [5 U&£§>l jjbb (^frlUJSS)l 8 ,( 8 ) 

^IQ^Ssb surrd)rBU8^^1[j^ss)^ urbrfl SrB^luu^lsb 

LD Ssfl 3) jj 8 STT U Lp S3) LD ILI IT SSI (8, SID) 8, SU IT &1 & SfT fT 8, 3, fT SXT 

£g) 0 <s® sisrpssrir. LSsm(BiLD su itsv nj L—38,§>\ ij ld sunssflsv 
G^rrsiiTiruLb Gurr^] £g)/5<5 2SV&(jpLb a_ SV8 LD&&(Sf£Lb sruuijf. 
<g£iqjjuurrrr86n srsirgu iu3q^8(^ld Q g fit uj rrgj . <jysi/si//r/py 
G^rrssTipuGurrSip su 3sbrBU8^^l[j^ss)^ pm!) unrr8(8,ih 
suuuuurrsiD)3,u5]@v &sm&Slu (Lpi^ujrr^]. Gsvd&SI 1682-sb 
GjBrrssnfiluj surrsvrF,LL88,^ifj8 > siD)8 > spuiJ® Q8iu£B§i Gurrsv 
rBLDLDrrsb spuil® G)8iuuj (Lpi^uurr^]. 

surrssf]ujsvrrsnrr8srrlssr <j>y GrF,8 ^[jniu8&l8(8, i3ir>(8) 
surrsvrF,u3^^)rrfhJ8sn (&,rfluj LDsmusv^^issr s-^iui3ssrrr8sn 
srsiriru Q3,rj}sfi}3,3,s5rrr. Gldsvild ^)/5^ sussr8 rF,u3^^)rrrii8sn 
rBshsuuuuurrsins, a_s 3 )/_(L/^/r<ssiy/i), <syG[ 5 & rBU8^^1[rrij8sr>srT 
urnj8,8, lSI p (8>3>rr sst &sm&l&(B) Q 8 uj uj (Lp uj . «_/ ld OTSwgy 
/7S LD lSl3> SS)8 Q3,rjlsSl3,3,S5Tlj. 
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6Un6OTjLff^rjTlilcS6fr 

4. iDnamuiunsjF ^Tsbijosk 


1682,-60 Q{f,rrmipluj sutsulcsot iJtsmQLb 1759-60 G^rrmrryuj 
srmgu tGjiiLj ) &'i3)3) Gsonebluhlm 6urrj^65)^ su rrenfl iu so nenija, qtIi^ld 
lS1(&)IT,9, ^/T6y<563)<5iiy/i) loT^^unjusjnuiLiLb sjpu^^^ujg,]. 
^ssrrr&o <jysu/ 7 <ssrr r&Gmi—prrsh <s/Tc*<s(Ssusff57xy_(L/ rffeneo 
6jir)uisSl606S)60. QgrrsvGvr^smGrBrr&QuSlsiT 2_<5si5)fiyz_sw 
sumzQfhuGvrrGfTij&dT gr£j&(6itysir>i_uj sismsisrrmsb umsmutu msm 
si//Tsy/j?sw < ®(53)OT <®sw(5) sierfl^^<mjj. ^Gibs, ld rnsmu iu rrssr 
surrsvLSsirasrT s£suOsu/T0 si/0/_(tp/i) <ssm@L$A£<s<SL/zuL!_L_g/. 

1770-60 3tGqjl^syv su rrsuf I lusvrrsnij ^sotl/jsyl’ g>m Q 609x960 
otsotl/su/t surr&OLSsiDssi asmi—rfi) [B&i] ^9,6® & p 9)] uu 965)9,65) iu 
^ rjmu [ 5 &j &<sm&&>($) G) & iu <su £5 p (&) <oTerfl^rrsi s^shsn^] 
(oTism^j [B^rTjj. G 6 MD &S1 u5l sir su/tsotu?s5)sot si5 ?l_ 

1770-60 G^rr&sn^Uu sun&o^iL^^rrih 9rbrru <9lh)luj£Brr9i6i[Lb 
$<sh6ULLi—Uurr65)9,u5l®o ^rorfil 5-5 su0i_/i/<s(suj<s(g e p(/^ (Lp65)ir> 
(3^/f)u_/<gy< *(g ^iq^SIsv surs&j Q965Tp65T. 
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6iirT6brcjLff^rrniie>6Tr 


£g)<5S5)sw 9 em t— rfil h, 9, <su rr&sfl iusvrrsifTij<3i(^<i(^ 6J65T 
^9,9,65)651 [Brush g)^s3)sw urrb9,9(Lpi^-UJ6Sl606S)60? otsot/d 
GarsnsSliLjU) ^jysusjn/r (5^/tsw/j5)uj surr&OLS&srsish Geod^lsh 
surrsvLSsir urr65)^u5\60 Q 9 60 60 6^16065)60 srsw^jy Q&shsSl 
<oT(LguiSl<ssrij. 

&lBlj£ 5&>16V Ggrrmiifluj sumsoLSGsb&sr urr65)^65)iu Qsv<iff)sv 
^rjmu rsgi u rrfr&iQLb Gurr^i, ^ 65) su <* <sh ®o^iSli_ij 
srsOT/ry u(j}§>lrD G&rr (&$<&(&) ^(rjj &)60 &i_[B9il 

Q &<sxt rfi]Qij&,3i go rrilr OTswgjy/i) Gld^ild 9,9651(9, Qufiiu 
G&rrsh&srrlsiT [b®G su ai_[5gi Q965Ti^l(r^9,99^(^\i}) 6T65riru 
asmi—rflrBrBnfr. surrevLBsZT&sh /fsusuL_/_L/u/TSjr>c5u5)csi) 

3)]6urhJ&) ££i(ri)'&&6orTLb. £g)susus5)<s su rrev Lffshash ^^iSh—ij 
6T65Tip G>cS/T(SUjcS(0 ^(9j&)60 91—9(9,19) Gu99tf FTjju H6)5l65)9u5}651 
99ij6S5TL9>99 G 9 rr <sh 9 sh &rbrru ^gy^sw/ry Q 9 rr (J)<S(g Lb 

Gurr&j, eu rrebrBLh&rBtBl [jihash <jy< 5 SOT 6U65)6rT6i[uu965)£B- 

uSl&Sl(r^r5^l 6)51 60 Si H§5\UJ $6n6UL_l—UU965)9,65)UJ 2_([$6U99§>1 
<si_/5<5 6U96biJ)65T96rrl65T 6ULLi—UU965)^u5l&Sl([^rB^l (g/ry®uj 
/JjSffSULU lh LJ965)9,65)UJ 2_0SU/Tc*(g®/D^/. 


<jysusu/r/ry 2_0 su/t<*<®l/l/l!_/_ (g / ruSliu $<sh6UL_i—ULi 965)9, 
$ 65) 60 $ p U @7l 60 65) 60 . Q 60 9 <9 65?1 65T SU 9 60 [5 L_ <9 <5 &>l F Lb 
G{Bn6fiI[Q]6U§>\6065)60 . 1770-19) G{f> IT65T rf)\ UJ 6U960LB65T 
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6un6bnjLff^>rjTBj«6Tr 


eunTOrbLffg^rrniicSCTr 


lEgs$t($\ib Gpmsirrfil go^lSIi—IJ (J>&rr(Gfi)&(&) ^(pSlGO <*7_<S(07i) 
GlurTgj lb p swigy go z_ iu lj rr gt> p gbuj gEIlE® gEIgoSI 
&n<smuu($\&)<sisTir)G5i. 

&rr6Vu(s>urT&§>ld) Q svd&sv GonGopiE&pSlfjLB go^iSL/j 

G>&rr(Gfr,&(&) go GoqrjiB Qurr^j ®q-°lE i—ijneb (^rfliuLDcsmi—GV p- 

<s pL-@ G) LB fT&>&> LBfT3> gEE) UJ l^&&U LJ lEopQpgilQLb . 

$)r5p go S3) <* uE go sp go Q go rr (5 go rr go lE &pi lb gottgEgo 

Q^fllUrTLDGV LBGOppSlq]j3,3iGOrTLB. 

G^GoQgOITQP QsffTGfTlGST pGSTGBLBuEGSTfTGO GO nsv lS Gsfl GST 

SrippilllUrTGlOS, ^GOGOS)] fi)GYTGOL-t LLLHTGS)&> LBrTfE ^0S.S6U/77_b. 

QgO&&&S1gST GOfTGO lEgDGSTU^E ^f^GST GO Lbl_LL U fTGS)g,GS)UJ ILj LD 
^rmiup^i umj&,Gn3ofi}G0 ^jGOGOGOsi GonGopiL&£$fjt£]&,Gn 
^“°L5?LL/_0c®(g/i) ^3,g$t QffuopGos, G&rrGn&(<if£<&(&)Lb l£ 1& 
^(pElGb &i_&(&)Lb Gurr&j GOLLi—urrGopuEGO Grpp LorrppQpLB 
^jGVGOGO GTGSTp] aGmi—ffil [B^GSTlj. QgO&,&gS}gST GOfTGOLEGST 
l£ 1& (^Goppp gtgso— 2-GnGtTd,rtG0 tfpuligEgs)^ ^jGVGorTLDGV 

^jPP S-GHTGOLD QpifliurTp gogdijuSIgv GO fTGOTF, fjriij&Gh 
l^lEIgthu l £1 & (&) Lb l £) <* lj Q u ffi uj u rr uj & rj ld rr gst 
GorreirLDGmi—GO QunQTjGnrrs, «(5^uul.l^. 

<5 p (3 u rr go <5 uj ^ EH gE ili d> <* » (J) iE up lj lE go , 
go rr go piE&plEir/zj a gyp prrii) rffGOGsrppu Lp ^GOGorriBGO 
<jy ghgEgo ErEuoprrsiG^E Grrfl&p&Gfmd) (^,LpuuE(p)E upgi 

GOlE&lB EGGOfTlEEl—fj f$GfTLB Q&fTGmL- GO LOGO U (gl§) U_/ Lb 

2 — go Gfr G) u rr qjj gtt rr <s s_ gyt gyt^i gt gst p gst rr . ^gogogbs, 

GOfTGOpLE&pSllJthl&GTT 3,fTGST (^rfluj LBGmi—GOpSjGO (Lp3)GfiT 
(LP^gSIgO 3> rTGSST LI LJ L—l GOfTGSTLBGmi—GO QurrqpGTT. 


QgodgEuEgst ^rrmuEEsi^ iEp(&, Grpp GE(Gp(GprrGsflu^E 

^GOGO^] GOrTGsflujGOrTGfTjj3i(^Lb GOrTGOlEGS?]GST GOL—l LJLJrTGS)d)GS)UJ 

uprEiu ^fjrriu&EuEd) ir-Qui—riLDGO 1700-lb 

^IjpprfGmi^Gsr GonGsbujGonGHrj&(§Li)&(& ) lEl^pp GjLBrrppLBrrsi 
g)0/5^. 

1818- lb ^ Gm (J) lEQfj^psr GorrGsflujGorTGfTir ®Sgst g^jiuEgto 
Qugstgto GTGiTUGoir s ^0 go ltgo lBgbgst &Gmi_ri5l p^rrij. Qlbgoilb 
Q^ rjLBGSi GorTGsflujGorTGirir (3®o/t<s<sw iSlrjaGSia 1 gtgslS) ^Qpsi 
GorrGOLEGSis,GBGn 1786, 1795 LoppjLB 1805 -^lb ^ GmCjji&GrrlGb 

&Gm(l)l ^JtycSSOT GOL—L LlLJnGD3)GDUJ &GS$TI—lf)] rB^rTjj. (]>LBp&GmL _ 

3,&GOGO&GfilGisT 2-3 ,gS]QuJ IT® GTGSlS) GO fTGO lS GsFI GST UrTGB^GOUJ 
&Gmi—(fi]p3)] @ ffi UJ GTU&(&) ^(r^SlGO 2-GTTGfT Q&rTGn&Gn LBppjLB 
3)]GDGS5T (J>&rTGk&(Cif£<&(&) 3~3 GO Qljl—t£l3iGn G50_G) GO Glffl u5l GO 

Q^rfGSTp ^ [T LB iSl & (§ LB £g) GOGOGn&UJrTGST GOrTGOLEGSTS,Gn 
GLGSrS)GLO <®/T/_DlL GTGisTpGriLpaaLJLJLbl—GST. ^jGB)GOS,Gn (&)P]§>IUJ 

arTGO GOrTGOLEGSTSiGLT GLGSTpjlB 50 &> L S3) GO ({fylfluj GS)I Si (g 

@ 0 /_bL/®sw/Dfiw GTGsrp] ^rjmu lj u . 

GLGSrS)uSlGST GOrTGOLEGST lElStGLjlB LBfhJSiGOnSi <^(njpd,d,rTGO 
Q^rrGOGO §]GmQprr<iSlu5lGiT a_^si5?(iy/_sw GonGSTiBGmi—G03,&lG0 
C® n Gm LJ U (J) LB p Lb & £ £ 5 ) LJ Ihl <® S3) GLT U rT {7 <* <S (Lp Lp U_/ LB . 
QprfGBG0p]GmQprT3iS)uSlGST (BpGOLBn&> LJ f77T<®<3) IT GO I LB ^j^GO 
2-GYTG1T t&lnfihu GTlfl&&p&,GOGn3,3,r[GST &rTGm(Lp L^lLf LB. GlBGOILB 
^>IPP(&) GOfTGO ^jGOGBGO. 

(&)PJ§>lUJ 3HTG0 GOfTGOpiL^p^TffhJSiGlT LU<SJ)IB(B ^(TJj&)GO 
2-GTTGfT Q&fTGLT&GDGfT GprT<iSl GOQ^IB Qun g/ LB fTGT) UJ UJ fTGST 
GOfTGOLEGSTSiGTT 2_(JT)GO ffS'l GLTp GLT. 

g^goQgo itqp go rrGOiEGpi lb QuflprrSl GorTGOu^^uSlGO 
rSifJLBlSl < 5 ) (77j Z_D /_/ ^IQPLBU GO /jniBGO £g) (0<S® pgj . 
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6Un6OTjLff^rjTlilcS6Tr 


eunTOrbLffg^rrniicSOTr 


SU TT SO lB 6OT SpSuQsUITqij (Lp 6V> p U-l LD <5U QT) LL) G U TT &J 
£g)<56OT <oTS5U (g<o5)/D61//Tc* £g)0/50/ CT{^<S<® /Qc® OT LOppjlh 

surrso u @ 1 §) <smu a_ 0 si//T«(g®( 5 W/D(SW. <^su sSldiLcma QLD&jsurra 
sunsopiG^^^rriij^sn (&,ijUu6$)i&(&) ^qjj&)@o Q^&osu^rrso 
rflpii LDrijSl ^(tyaSyl&rrrDQST. $snsuL-i—Uurrsing, 2_s3)/_il/ 
su rrsv iSsira dr u)L@Gi£ (&, uj <gy <* 0 <jy 0 ®sh 3-shsn 
G&rrsYT&srrl&TT su LplGiu Q^ssrpi G^nshipl lBsmtijjild 

<31 G&, Qsusrfl33^^jisir sumsvflsb G^rrssrpjLb. 


5. rfliDjB^ aiiT^L^^rrib 

&rT<svuGu rr&§>l6V su rrsvpLLa 1 ^^ rtthi&sn grii&sh (Lp(L£ 
suupsu^^l&Slq^rB^i LDr£j& ^rjii>i3g,3,G5T. <oT<sot®<sot surr&v 
/5L_c®^@/T^@«5)0/5^y ^rjmurB&j umjan^ih Gurr&j surr&o 
/ 5 l_®^ 1 §)^ 1 §) 6 ot su rrsv u (&)&>! (Lp(Lgsu^]ih ldiejQ ^^sst 2 _l_c *0 
ldiGQGld lB^ld g)0<s®6w/Dsw. ^ssmso, stljGu rrgjGLD @)Gp 
rf}esxsc6S)LD ^Q$&(&)LDn srsiru^i Q&snsSl&iQifilujrrs, {g)(rjj[5g3 l ]. 
^$3, Q&shsSlgi(& ) 1800-<sv sSlssusmuja, ^smi—i^p^rrrr. 

^<srvS>lG[j®Sl uj rr surrssBujsorrsnrj sS)<so QsmsvLb surrsir 
iShuGvrr (Wilhelm von Biela) 1826&0 surrsopiL^^^rj^stu^s, 
&<smi—i/)]ii,3)] < 3 ig<sir G&rrsmrhJ&smsfr ^rjmup^rr^. g&rr 
^[jruLJ^^IuSlev ^surt <sswn_ sumsopiG^^^lfr^^lsir urrsmp 
fflpj /f6yr6i/L_/_LD/T<s £g)0/5.g0/. 

68 - ^6MT@.S(65<S(g 6£0 (Z/)65)/D 61/061/63)c5<S <®6MT/_/?5)/5^/T/7. 

LSliuGvrr &<5mi_ri5lr5£b surrsopiG^^^rri}} 1772-so G^rr&sn^uj 

SU ITSV TT) L—3d)&>\ jJLD /T<$ £g) 0<S<S6 O /t(o ) LDSST <S0<5L/Z_/L_L_0/. 


# 


Biela’s comet 
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6un6mjLff^>rrmjcS6Tr 


eunTOrbLffg^rrniicSOTr 


lSI lusvasblsb suasvpLLaa,^\r[^^isb sui^suih LLppjLb 

QaiUSVUa(^)aS3S3 6£0 SU asbl UJSV3 S3 (7 asmaS(^l QaUJatfLJ 
uarra^ihGua^], £g)/5<s sussra su asvpLba^^lrrbb 1832- 
,/i) ^sm($) psuibrurr 27-Lb G^^l (^rjliuspiara, <s4(i)§>lsv 
G^asbi^iuaj srsbpj rff^iSlaauuLbL^^i. 

LSsm(^)Lb lSI uj sv rr aSI sir su rr sv p lL a p £5) /j /_b 1839 - sv 
Gpasb^huaj. £§)/5 <s si/0/_/i) y/_/5)ny/i) su abjpLbap^lrjLD(LpLb 

(a, ffi UJ IP <* 0 ^V0® SV Qpasbl/)] U IT lj LJ U 3, p (3, LDrhjSllU 

r§! ssr sv ubl sv aasmuLuLi—ay. suasblujsvasajasa appjLb 
<s6i/65)6U QaashsaaLDsv ^jGpGuasbpj suasvpLjap^irrij 
1846- sv GpasbpjLb srsbp pLbiSlasmaiLiisb aap&^Qpppssrj. 
suasbhusvasajasa sr^ljuajppuiy. 1845-sv lSIilj sv asbl sir 
<*/T/_D/_!_ SULfiaaijGuaSV ggjSVSVrTLDSV, SU Lp <£&<£$£) (D(&) LDapaa <5 
Gpasbioliuaj. 

^Qurjlaa 6l5)(6J(0/T65f? LDapUJ, U 61/ 655T(o) /_ li/ 657 LLSljjl 
(Matthew Fontaine Maury) srsbusuj sv lassrpsiaa, GpaaSlu 
u aja, a,G li a ay , lSI ilj sv asbl sir su asv pbap^l upGpa(j) 
urpQpaqp lcu£j§>1uj rjlsmsvuSlsv s-sasa su asvpLbap^lrjLb 
Gpasbrjl, (a,rflujsinsa Gpaabl ^jrrsm(p) piLap^irrfhiai^rpij 
/5<S/7750/ QasbpSST. 

1839-sv Gpasbrjluj suasvpiLap^rjij (a,jhusir>s st Gpaablu 
lj uj stsftfl & (&j Lb Gurr&j (a,jluj Qsuuuppa&v sbiuaaa,a,aa 
6i/if 6i/^@6)S)0/50/ sbsvbl ^rrsmi—aau ibsapay lj nfru u&>rr)(&) 
£ g ) IJSmfL,} Ff, iLaj, <*) J [hi 3 S3 333, Ga,3sbl/)IS5T. 

^ ssrasv , 1852-sv Gpasbrjl uj su asv pLLap^l rr (Lpib 

^rjsmi—aa <* rrsm lj u Lb /_0/ . £g)65><5 a, a, a sSl uj 

su asbl lusvasaj ibibGtja sj(^paGsva sr&a&l (Pietro Angelo Sec- 
chi) srsbusuj asmurjlppaj. 1839-sv Gpasbrjluj £g) rrsm (J) 
suasvpL—aa,^\rrrbai^rpus spGij Qpasmsvsbsv Gpasb rjlssr. 


^ssrasv, 1852-sv Gpasbrjluj 
suasvpuap^iijfiiasa 
QsusuGsupj Qpasmsvsbs h 

^) 0 / 50y <* / T655T /_!//_//_!_ l 657 . 

QsusuGsupj Ga> ash <* 65) srr 
a i_ai(3) llG lj aaj , ^ijpa 
G a a sa a srr! sb ft- rr lj Lj 
6)5) 65 ) a UJ a 61 ) , £ g ) /7 655T (£) 

S- S3 sa Q 3, 3 SU) SV Slj 

Gsup]uuiy.(rpaasvail> 
sr S3 srSabl asmala® 

Qaiupaj. ausaj 2,414,000 
blGsvaifiiLuj QpassrsvsLf ^jijsm(p) pbLap^irraja^rpara, 
£g)65)/_(3lL/ 0<*<* 61 ) /tG) ID 657 ^]S3sbuuaj. 

LBsm($)Lb 1859-sv Gpasbrjl uj suasurfisb iBsbssiiih 
ijL-33)§)l rjnuasaaaGsu Ga, amipl uja,asv , suassfhusvasaijasaasv 
arfhuaa uarraa (Lpi^ujaursv GuauSlpau. ^j^sb sSlssrsasuaa 
1866- sv Gpasbgi/Lb suasbrsiba^^l ija^stap Qgsrrlsuaa aasm 
su asbliusvasa/jasa LSl(3,iT,d, ST&hrtuarTuGua® aa£$(rjj!T,a,s5Trr. 
^ssrasv, su assfl uj asajjasrrl sb sr^njuuaijuLi sjld apposing 
a,pa,3)]. 1866 -^ll ^ sm (J) <*/_/ 50 y Qasbpatf. STpa,sSla, 
suasbpL-3g$5l[T(LpLb suasblsv Ga,asbpsSl@vsiasv. 

£)s v G p rj ib a srfl <sv suasblsv srrfl piLaa,^! rjLb ^susvaj 
sSlsmapasa GrBasbpjsua^sm®. g ) susussra sSlsmapasa 
[BLbaFB&bjrhjasa <3 isvsv . {gjrsJB sn^pbLa^^irnb sblsmQsusrrluSlsv 
Qasbpj Lj^LEluSlsb iBaj GLDa^sbl(^)Slsbps3. Gldsvi ld. 
^jssrsuasa susrflLLsmisv^^sb ^psvib) 0/r5)/j/_5)L_/_ Gsuaa,$£\@v 
at— b,3)] QasvsviLb Quag], aappjisb s-sasa iSlsasijasa 
aarjsmLLaa QsuLJULDSisu_§>lsbpsa. LSlsbspiLb <S4 sasLjara, 
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6un6mjLff^rrniicS6Tr 


eunTOrbLffg^rrniicSCTr 


Qeouu Lorres, uuiL(^\ eu mssfl eb eSlessT3nps,enrr3ip QprresrriSl 
lEI gst go/ @ sir ip gst . Gld^ilE, QeuuuLb (^esipiLjihQurTg,] 

LLIgST 6S)ILL &>GSTGS)LCiGSnLI ^Lp&§>lGSTpGST. £g)d/61/65)<* <oT[fl<3ip&Gh 
Gleu LJ U LL)GS)l ILjli) Qurtg] GTGOGOrT&> §l&GYT&(Ci Wj/i) GTlflGU§f\GOGS)GO. 

erfliurr &, u (&)&>! uj rr& ^j(p<iSlesTp urr&LD prr gst GTrfl&p&GrTrTa 
e^esrpja^up Qufiliu snpsrenrTSi l^lEIuSIgst lB§i GLorr^iSlesrpesr. 
^Gsreu&eh prresr GTfipu&pfsIrjLb ^gogoq] efilessT&p&Gn eresrpj 

S3) Lp <*<* LJU(p)Sl GST pGST. GjpppTTLp GTGOGOTT eSlGSST3ip3i^Tpih 

ffhfihu ^gttgSIQgoQuj sirrsmuuL '_($) Gp<sfil3iQ&rr($\&,<snrtgi 
LElesrepiSlGsrpesr. g)d/si/s3)<® sfilsm&rb&dr &rrprT[TGSSTLDrTa 
sumsirQsusiEluSlsb arrsmuuQLb. ffieo QprjfhJ&GfrlGO lj^lEIuj rrGsr&j 
£g)d/6i/63)<* ffhfihu GfilGm&p&Gn rflesippp urresrpuSleb aupg] 
Q^taVsviLD Gurr&j gSIgsst&p&gtt Qurfifleij ejpu<p)SlGSTpesT. 
1833 -go ^jsijGUGOSiiumGST GfilGm&p&Gn QurTL^lei^ <jy(o)i_D/$.s<s 
go ejp u lLugst. r£) go go u5l so ^sirnuLL 

QoUGlffl^p^lUGST «/TSWUUL®, UGsfl Q&§f\GO&GIT QurTL^llU 
^[jLbiSla&lGsrpGsr. 1833 -go eppuuu uesfl Q&fslGO&eh 
QurTLftlemeu urrjjpp LD&&eh s_go&, ^LflsSleh ^rfil^rffiurra 
rBU&pSfl prhJ&GYT Gurresrp- 
^IgSIqptb^i sSl(LgS)GSTpesi eresr 
eremessflesTjj. £§)/5<5 QurrLplei] 
rf) S3 ) p eij Q u pj ld Gurrg] 
p u &&>§)! u ihj s> eh eurresfleb 
Qpesru lLugst. ^jppeues><3i 
ffhfihu efilem&p&Gh armpprrGO 
(Lp Qg eu &j ld rr & eri^lpg,] 
l^lEIgstuj gs> u uj rr ld go 

LOGS) ppd)G5T . 

1 8 3 3 - go a_ eh err 
eSl em 3i p s, en Qurrifleii 


eu n esfl iu n err ij<3> es) en lup&fleb ^ pp <s £§) lugi . l^lEI 

Gfflem&p&Gh rflesippp urrempuSleb eTuQurrprrGiJ^i aup&j 
Q & eb spill Gurr&j eSlem<3ips,en QurTL^Iei^ ippu^Slesrpesr. 
£g)/5<5 rfl&Lp eij S—essresiLLiunesTneb l^lEI eruGurr^jih pesr^i 
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6Un6OTjLff^rjTlilcS6Tr 


eunTOrbLffg^rrnijcSCTr 


^,63GULEi—LJU365)pu5lG0 (3,fluj65)63 apifil GuqpSl63p63GU3 
GT63p Q&shsSl <oT(LgLBLiS]ssrrDssr. 

^jpp3&Sliu 6U365fluj 60 363 if ^Qiurrsurr&sfl sSlrf^lQssrrr 
@333G)urjuj6Sl (Giovanni Virginio Schiaparelli) GruQu3(Lg^i 
LDppiiD surmoflsv gttb p U(^^\u5l&o ^jQpp^l £g)/5<5 65165333)363 
Qurriflsii Gs) rtm/jjj 5 mp sot 6T63p ^ijrTiu&iPluSlsv rr-QuiLi—rrir. 
1860 -go 3,633)] ^j ) tj3uj351u5go uesfl Qa^\G0363 Glufluj 
$ snsu L-i—U u 365>p u5l go aprfil gu qrj £) 63 p 63 GT63pi 
36531—5)1 pa^, ^6 ugu 65)3 GT^pbLap^lrjm GU36bp5ap^l[Tp65)p 
i5rj&>lu6Sl3§>l63p63 stsotsi/lL 36mi—ii)lp3,3ir. {gjpp /Asrpsi/dsssxsir 
^uauj paj u nfr&(3)Lb(]>LJ rrgi GuaGopL^ap^ppS^p^bb, 

<sfil<5m&rb&(^&(3)Lb Glpai /7/_/ ^)0uu^/r. s Qpifl&lppi. 

^aerotp) ld appS ,! so GULpaatDaa 6^0 6565333)363 QuaLfleij 
6JfT)U(^GlLD633iJ GT 653 GSttfJ GIST IT jj . £g) GU SO 65) 3 UJ 3 GST GU 363 

LDsmi—GO QurrQTfdr p6365fl65)60 gu rrsv p5ap^l rub GT63pi 
^65)Lp33uu(^i5l63p63. I—55&S1-63 GU3&op5ap^\p5 (Tur- 
tle’s comet) (o)<*/raran_ ^]Gp Gu5i—uua65)p65)uj Qupffhpero 
(Perseids) GT63p y ^65)Lp33uu(p)Slp p sot gsFI go go uj a gst 
pLbap&flrjiD Q336m(p)6363pi srsOT/ry 36531—5)1 pparj. ^jpp 
Qupffhpefo GU36op5ap^lprij363 (a,ifluj65fl63 2 _pg5ilii— 63 
^GfiUurt&), LSsmt^iLb 3appa3 LDaapLD p6365)LD Q 336531 — 
Qua(rp6333 arrsmu u(p)Sl63p63. 3appi iD6S3i—60p§5\60 
5lpp ipa,3 ljulLi— GTrjI&p&Gn pa63 U365)p Quaeiap gul^guld 
Q&rrGm(j)iGhGfTffj. 3appi ld653I—60 QuaqpGh ^] ) g5uj351 
(LpLppp l5p(3, Gr5p5ap^lpihJ363 lB 6365)1 LD Co) U 3(^6333 
(a, film LD6mi—6opS>l6U 33653uu(^)5l63p63. 

<sp GU Q GU 3(3) (LpGnpiL/lb GU 360 p L-3p§,l [Jib (3, 5 UJ 65) GST 
&i_&(3}Lb Guapj g5 6533 5)363 pj363 $ a a lj u l_ (p) 
(3, fl UJ65) GST ^]p63 GUL^luSlGO 33)5)1 6U(3)§>l63p63. g5 65333)363 
gu 360 p LbapSil rjpSfl 63 gu L bi—U u 365)p u5l so Q LD3j gu 33 


UpGlj5l63p63. ^jp63360 6TLjQu33)]lD GU 36V p5ap 5,1 [Jp§)l 63 
3pp]UU365)pu5G0 Gr5p5ap^lpihJ363 33653UU(p)5. 

GU3G0p5ap^\p5i36TTlG0 urtGmp Guaeirp 65) id ujljli (3)5,1363 

^g) GO GO 3 6)51 L—L /T SO GTG0603 g5 6533 3) 3 (fflj LD pj36336333 

33653UU(p)5. 

SaaaQ u rjuj&Sl giggiugutt Q u rr§\ L^ero gtggtugi3gu 3 63 
l—rrL_6S} 6U3<MpL_3£$£\!J3,3>3G0 2_ 0 GU 3 ® UJ 3,] GT 63 pj 

3GSub\3>3>3^. GU3Gsf]lUG0363rT363 £g)/5<5 (LpGtUpGSUU tSl ILI 60 3 6)51 63 
6U3^pL_3£$IJ3,&5\p(3 ) GpUlSlLbl—GSTlj. iSlGGlLJ ^jGS)GU363 

(3)l/)]LJL3L_L- GS)LDUJLJU(^^\uS1gO (3,(LgGU33 33GS3LJ U L-l GST. 

6U365?luj60 36arra6a l^lEI pa, (a, nfl u lSI l_ l_ l/0@<®0 
GU 0 LD GU S3) TJ 3 3J5&>I 0 3,3, GSTTT- £§). 61 ?<o ) V (E. Weiss,) GT 63 p 
GU 36isfl ILI 60 363 {7 1872-LL ^653(^1 pGULDuj 28-LD G^^l 
6)51 6533 3)363 Qu3LflGlj 6?pULLl—65)3, 6)51 g£®<5<5/777. ^ 63360 
£g] )GUGUG5)3 Qu3L^lGl^ pGULLuj 27-^Lb G^^l SJ/DL/L_L_0/ . 

)GUGU65)3 6)5165333)363 Q U 3Lfl 61^3(3, “ iJgSI L_S)Tj” (Bielids) 
GTG3pi QuUJrjll—LJUL_(j5 65) Lp33U U L_L_0y . U60(Lf)G5)p 

<^3)3,6365)3 Qu3Lfl6lj363 3,65)1— Q LI 3) pi l51g 3635 LLthl&lU 
Gu3u 51G3. §l3,piq-33LJLJL-l— 3J363 GU L_l—U LI 365)3>u5l GO 
apifil, GT3)3>6U G5)3UJ 3 63 p 63 65) LD UJ 3 63 Q LL 3 ifil 65) GU U-j ID 
GJ3) U (p)3)pG)51 6065)60 . 
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eunTOrbLffg^rrniicSCTr 


6. suiTsb rbL^^IrriBiisaT ot®i]dit<& srarar? 

1950-Lb sm ( 5 ) i —3 eurT&sfhusvrTsnij G>®»sot Q<5m<siTifla s£/tl_ 

(Jan Hendrik Oort) GTmusuij ^]GS)rj3333 s_(3,gulb Q&rrsmi— 
ffirru Qumr^sh g/$ujs3f)i_/i))0/5g/ Q^3gdgogE1go s^shsn^i 

srsw/ry <s>l rfil gij 3)] £ $ m 3 fr . 
Qurfhu r£]GmG[533§>l uSlm 
Qp go lb 3 3 Gij ih 3 n. /_ 

u n ir i % 3 (Lp up uj n 3) 
S\ sir gst gu up aSI si) 

33GmUUL-l—3tf. ^jGUGU33)] 

^ uSl u 3 <* Gm 3 <* n gst 

G5)LBG03G3 g 3GmUp Q^fl[5^ 

gu n sir lb Gm i si) Qu3Q^Gn 

3 , rrGM gu rr si) /g l_ 3 g $ rj Lb 
GLGST3)] <9m /j5? GST 3[j. 

iSl [JL- GvmjmGrv gSIljiSIglt (Fred Lawrence Whipple) stsot/d 

^]QLBlJl33 GUrTGofhuGVrTGfTlj L^lEIuSIgM Lf)3J 333)3)] LBGmi GO LB 33 

(gsyB/r/jg rflGOGOuSlGO 33Gmuu(5)LB g/<95syr<ssyf)sOT Glgrr^uL/ 
g/rsw CTSwgy gt($\3,3j S3) /rgg/T/j. gu gu gv> & ili nest 

3 3 3) 3)] LB Gm l—GO ^ $ GO ^)] LB G LB 3 Gsfl UJ 3 , lE 3, Q 3, GXT , 

GS)3GGST3^m (333)3)] LB3)3)]Lb S3) [5 L_G> /T 3®OGST) Gu3GX13) 

GU 3U(33Gh UGsfl Gu3GS13) $I—LB3GST GU3G0[5L—33>$[J3]3GlL)Gn 
3— (77j GU 33> (3j Si GVT 9) S57. 

GT GO GO 3 GU S3) <95 UJ 3 GST $ l LB 3 GSI Q U 3 (3j (6)7j 3 (0 lh 

[5($\gS]go u3G$)(r> 3)]3Gn3Gn iFlgnE! 33Gmuu($S]m3)GST. 

GpGuG)GU3QT) (Lp GS)3) UJ Lb , Q3,3G5)G03flIJ3 > $G0 2-G3G3 GU3G0 

r5L-33>$rjthi3GfilGisT Q 31 UGOU 3 ( 5)303 (3*, rfliu 3 rr/D /ry /_ sot 
£g)0<S(0/i) Gu33tf GU3G0^L—33,$[JfhJ3G3 gf$UJS3)S37 gEI L_ 

Qufiliu $g3gulLi—3>$go G3,3gst3)]gu3,3go <sp G33)j i—oir spsw/ry 


£g)S5)S33775g/ 5) 3GmLLJ u(l,)&} GST IT) S3). QlB3JGU3GST GU 3 GO 3j L—33>$ fJLB 
(g [fl UJ S3) S57 S)5?L_(5) L® £$ 3,3,] Q LI fit UJ $ GYT GU L- I— £ GS) J5 

GJ3)U($^^]S)GST3)GST. LB3)3) G33GTT3G3 <jy 0<95 /TS3) ID (i5) SI) <95Z_/5g/ 
Q3GoS)G33)GST. GlBGOILB ^jGUGUGS)3 $ GmLB 3) /<95S)T g lflUJGS)l3(3 J , 
<jy0®si) GU(tyLbGu33tf [BLb 3Gm3G3 U 3[J3 (3j LB gS]3>LB33 
rfls3rS3)/@S37/nS37. £g)si/Sl/S5)<* r5L-3^$fJ(hJ3<sh 3,0513(3,$} UJ3,3G5T 
U3GS)3 ,u5}gO 100 GU@l_r£]3i(Qn)3i(3) G^([^(LpGOrO f3*3l tU6J>l3(3, 
^Q^S)GO G)3G0 ® SW 9) ssr. 

GU3G0LEGST3G3, 3,0-33,$ rjlhJ3G3 (g/D UJS3)S5T ^(mi (3)LbGu 33,1 
UGsflgtl&Grr&GYT (q} 3> 3(3j LI LJ 33, ^gEI UJ 33 LL>3lfi] L//TS3)gu5)si) 
QGUGfil333>Gin3, 9-Gmi—33(3,&)ir)3)]. 1958-GO LDrfl<33 

G)S1 (G^(G^3Gsfl siinl LL^gol sir GrF,3r[LC)GST u 3 sj 3, 3 sj (Eugene Norman 
Parker) srswusn/j <jysp/<s<95S5)siT s)5?/_ rfl<95 g igogS1ujld33 

33GmUU($GU3)3G0 GTG0G03 3>G5U 3, G&) G3 UJ li) lSi ifil GTG0G03 

$Gtf)33>GfflG0l LB 33—3(3,11) STSWffy ^/T/TUJ/jg/^/Sg/T/T. 

g)si/Sl/S3)<95 3tf3G33Gn £303 (3,lflUJ 333)31] ^GOGOg] (3,[flUJ 

GU3U-I LDGmi GO LB STS379) (tp S3) 9) S3) (L/ 2_ 0 SI/ 33 (3j Si 3)3tf • 

£g)si/Sl/S5)<95 (3,[fluJ GU3U-I LBGSSTl GOLB 3,3GST GU3GO(F,lL3^$[J^$GST 

GIL) LB UJ LL LJ (3,$ S3) UJ 33) jfil UJ GtTG3 3tf3G33Gn G£G5T3)] G3[[3,3J 

(3,lfluJGsfll—LSl(r^r5^l gEIgoQ GU3G0U(3,$GIL)UJ S-Q^GU33(3,S)GSl(pGST. 

(3,flUJ LB Gtmi G03>$GST ^]Q^S)GO GU 3GO n,L—33>$ fJfhJ3G3 

31— [53,1 GU(T^LB Gu33tf (Lp^GST(Lp^G033 g/$ UJGDGSTgSI I— Ul—[j[5 g 
LBrr)3]]Lb <Syi—lj(5$UJ3GST, ^]$3 rpGUfLpGLTGn GU3G0U(3,$GIDUJ 
a_0Sl//T<S0®S37/D(S3T. GUGD3UJ 3G5T GU3G0[5LL3^$fJ^$GSI 

GU3GOLJ(3)$ ^uSl IJ33Gm333GST §>1 GgO 3lS L_/_/j g/TS33Tiip 

33GmUU($S]GSTipGSl. 

G£ GU G) GU 3 (1, (Lp G$) 3) U-j ll) ®0 L® /_ {7 G 3 3 G3 3 Glffl GST 

3tfG5)GmGuJ3($\ 3,G5T3tf GUL—l LlU3GlD3>u5lGO $J([f)[53J gEIgoSI 

^]GS)IJGUL-I— GUIjpG^lGO 3 3 Gm LJ U ($) LB . lSI GST /_/ (3,3)]§>lUJ 
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Action of solar wind on a cornel’s tail 


^drsuLLi—Uums^^uSlsv [B&ijrBgi Q&GO&ldsripGsi. £g)d/<si//T/p/ 
GpsiiQGiirrqjj (LpGmipiLjih fit iu<zir > gst Q&d) gyitbGu rryi 

£g)<S<sw §]&Grrl&iT g&ffsiDLD Qldsvsv Qldgvgv @<5V)rDr5&n LDrhjQu 
QurrQ&snpssT. ^juuLy^rr&LT GsMD&ShSJsb surr&orbLL^^rn^pih 
LDfhjSl g) 0 <*<*SU/T/i). 

su n <sw Q su erfl u5l sv Qufiliu su up su &> g] l_ sw /_fl <* si/ ii 
G) <su srrl & & ld rr & Qg rrsm <sv gu p £ $ sb 0 [5 3ji supg, 

GijrTsbrBLL&gtBlrjLb 1862-do surrsir U)«i_a)^si) Q^rr&sti^ssT. 

1882-Lb (Lp^sb <jy $ oSI uj su sSl(^(^rTGsf]s,sh 

Qgrr<s& 6 V&in[j£$ 6 $(rT)r 5 §i Qurfhu suiysShdo GlGuerfld^^jisir 
GurrGsfleb <* l_ pgi si/ ( 5 ld surTGorbiG^^^nj^GiD^S, Q&rrsm® 
l i&>Hli & sm (i)i lSI up lj Li & dr &<sm($\ lSI up&&Gij Lb , ai_r5g 
^rbprTGm(^)siGrfld) susnrf^^l^ Q&rrsmi— ^iplss)GuiLjLb <swsij£§i 


6iirT6brcjLff^rrniie>6Tr 
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6m6bnjLffajrf>rjmiffi6n 

si/ Lp <*<*/_£) (3 urrsv ^uniu&i&lifiJd ffQlil- (Lpi^iLjih srsw^y 
Qvnmmmj. 

£§)/p/l$)u_//T<s 1973-d) <si&& (Czech) surmdhusvrr&fTij sviiuusrv 
(SarrQGunQi—S, (Lubes Kohoutek) stsot/_/si//t y/_flu5)su 
Q^rresyeoaSId s £0 surrd^id^^^rr^ss)^ susmi—rfilrB^nij. 
(3c */ t(o)sud6>)/— <* surrdLSdrsid, rbd&3,$£\rithi3id Q turrets) so aSId 
<su(§lL ffinfihu [BLL&g&jijriij&sfTrTa ^) 0 /j^sw. 1973- 
/_b ^«w@ L^^durr um^Lb 28-Lb (3^@ /_£)<* ^qjj&)d 
Q^rrdn^ssr. surmdlsvrrsifTjjsid' <oT^I tju rr rid) 3, sms, Gurrsv 
Qqj strips 1 3)g>ii_dT G&) rrmro aSI si 1 s?» su . ^ssrnd, LD&d^rtsisnrrd 
£g) si/ si/ s/n <* su rrd rB rjrij dd si/ rr<dw<5mi_Gv£S>ld 

c*S33rc®S/_ GldlU UJ LJL1L—L SOT. 

^ifisSlujd (LpdiQssTipip^^idi drrrjsmLDrrdi, ^jedsu^Lb 
c*/TSUc®/_!_/_^@si) si//Tsi)/5L_c? : ^^)/T/i/c®srr Q^rrdn^ssmd si5?(6j 
(sj/t stfftssyr sSlsmanso^^id Qddrrru Q&iuGiinrr&d. 

s £(5 c*/TSUc®/_!_/_^@si) (MndrbLd&f£&^(jd,<s5)3, uiurs <5 

c*/Tsu/i) Q&drrru, g)sws3)/D/i/ <*/Tsu^@si) surmdhusvrr&fTijsidT 

sundibiLd^^irid,^^ Qj^rud®, <j> /cgsw stf&d&Gsxsn y /_/5) <®@ 
Q&rr<sm($\ QJfB&j ^rmiudff] QiDpQsirfdrsunrf^d. 


38 



